INTRODUCTION
Cretaceous sediments were recovered at all four sites Determination of the calcareous nannoplankton was made with light microscopy on smear slides prepared from samples which were partly treated with an ultrasonic apparatus. Species recognized in the samples are listed in Table 1 . Abundance and preservation of nannofossils were estimated for all samples studied. Species abundance was determined for all samples (except for Site 463) and recorded in Tables 2 (back pocket, this volume) to 6. Calcareous nannoplankton species are listed in alphabetical order of species names on these tables. The ranges of index calcareous nannofossils of all sites are shown in Figures 4 to 7. On the same figures, a correlation is given on the zonation used with the zonation according to van Hinte (1976) . The juxtaposition of the van Hinte (1976) zonation and the one used in this paper enables one to better correlate the Coccolith stratigraphy with the biozonations of other fossil groups. The method utilized to express the abundance of Coccolith specimens is a modification of the technique outlined in Hay (1970) , Gartner (1972) , and Cepek (1978) . Smear slides were viewed at a magnifica- tion of × 1560. Samples with more than 1 specimen per field of view are listed as abundant (A); 1 specimen in 10 fields of view as common (C); 1 specimen in 50 fields of view as few (F); 1 specimen in 100 fields of view as rare (R); 1 specimen in 200 fields and more of view as very rare (VR).
The samples are listed in Tables 2 to 6 according to core, section, and interval (in cm). For each sample, the depth has also been given in meters below sea floor. The abundance of nannoplankton assemblages was classified as abundant (A), common (C), few (F), and rare (R). The quality of preservation for the nannoplankton of each sample is recorded as good (G), moderate (M), or poor (P). Age: Early Maastrichtian Important common species: Arkhangelskiella cymbiformis Vekshina. Remarks: According to Martini (1976) , the stratigraphic position of this zone is middle Maastrichtian. In this paper this zone is used for early Maastrichtian. This zone was identified in Holes 463 and 465A.
Tetralithus trifidus Zone Authors: Bukry and Bramlette (1970 TURONIAN TO SANTONIAN The abundant but predominantly poorly preserved assemblages of the Turonian to Santonian are characterized by the lack of index species which are indispensible for zonation. It is impossible to use a detailed zonation such as that published by van Hinte (1976) in this interval. The upper limit of this zonal interval is determined by the first occurrence of Broinsonia parca (Stradner) [in Hole 463 by the first occurrence of Tetralithus gothicus (Deflandre)], and the lower limit by the last occurrence of Lithraphidites alatus Thierstein.
Lithraphidites alatus Zone
Author: Roth (1973) Parhabdolithus angustus Zone Author: Manivit (1971) , modified by Thierstein (1973 
DISTRIBUTION OF CALCAREOUS NANNOFOSSILS
Site 463 (21°21.01'N, 174°40.07'E, depth 2525 m) Coring at Site 463, on the western Mid-Pacific Mountains was continuous to a sub-bottom depth of 822.5 meters (Fig. 1) . The recovered sediments are divided into four lithologic units. The youngest lithologic unit consists of a 405-meter sequence of nannoplankton and foraminifer chalk, ooze, and limestone which includes a Cretaceous section of late Albian to early Maastrichtian age.
The second lithologic unit is 136 meters thick and consists of cyclic alternations of green and gray and green and pink pelagic limestones with abundant chert. These limestones range in age from late Aptian through middle Aptian.
The underlying unit, 45 meters thick, consists of carbonaceous limestone, black claystone and marlstone, and volcanic ash, of early Aptian age.
The oldest unit consists of interbedded pelagic and clastic limestones; it is more than 190 meters thick and belongs to the Barremian to early Aptian.
Abundant to rare but poorly preserved nannofossil assemblages were found throughout the Cretaceous section (Table 2 , back pocket; Fig. 4) . A sequence of 11 nannoplankton zones or zonal intervals has been recognized in what appears to be continuous deposition from Barremian to early Maastrichtian. Certain intervals are less distinct, because of the lack of index species important for zonation, particularly in sediments of Turonian to Campanian age.
Samples from the interval from Core 7, Section 3, 30 cm to 16,CC contain abundant coccoliths, including Arkhangelskiella cymbiformis Vekshina. The assemblages lack Lithraphidites quadratics Bramlette and Martini, Micula mura (Martini) , and Nephrolithus frequens Gorka. These are all index species of late Maastrichtian age. Tetralithus trifidus (Stradner), an index species of late Campanian to early Maastrichtian age, is also missing. Thus, this interval is assigned to the Arkhangelskiella cymbiformis Zone of early Maastrichtian age.
The assemblages from Cores 17 to 22 have abundant nannofossils, with Tetralithus trifidus (Stradner) and Tetralithus gothicus Deflandre. The total range of the index species defines the Tetralithus trifidus Zone of late Campanian to early Maastrichtian age.
Nannofossils are common to abundant in this stratigraphic interval (Samples 23-1, 51-52 cm to 25-2, 62-63 cm), but their preservation is poor. The first occurrence of Tetralithus gothicus Deflandre to the first occurrence of Tetralithus trifidus (Stradner) delimits the Tetralithus gothicus Zone, of late Campanian age.
Common to abundant assemblages of Coniacian to late Campanian age (25,CC to 30,CC) are characterized by the lack of index species. The upper limit of this zonal interval is determined by the first occurrence of Tetralithus gothicus Deflandre, and the lower limit by the last occurrence of Corollithion achylosum (Stover), the range of which according to Thierstein (1976) should extend to the top of the Turonian.
In the next zonal interval (31,CC to 37,CC) marker species are also missing. The top of this zonal interval (Turonian) is determined by the last occurrence of Corollithion achylosum (Stover), and the lower limit has been assessed by the last occurrence of Lithraphidites acutum. Verbeek and Manivit. (Fig. 1) . The total depth drilled was 308.5 meters. Abundant to rare (predominantly abundant), but poorly preserved calcareous nannoplankton assemblages were found throughout the Lower Cretaceous and lowermost Upper Cretaceous. A sequence of five nannoplankton zones or zonal intervals has been recognized within the lithologic unit of redbrown chert, chalk, and marlstone (Table 3 ; Fig. 5 ). This lithologic unit overlies basalt.
At the top of the Cretaceous sediments (Sample 11-1, 68-69 cm to 18,CC, 17-18 cm), rich assemblages of poorly to moderately preserved nannofossils occur with the index species Lithraphidites acutum Verbeek and Manivit. These assemblages suggest for this part of the profile a latest Albian to Cenomanian age {Lithraphidi-tes alatus Zone).
In according to van Hinte (1976) . Table 2 .
(Deflandre and Fert), but without Lithraphidites acutum Verbeek and Manivit. This assemblage indicates the Eiffellithus turriseiffeli Zone. Poorly preserved and predominantly common assemblages of calcareous nannoplankton in Samples 25,CC to 26-1, 75-76 cm, with Prediscosphaera cretacea (Arkhangelsky), were assigned to the middle Albian (Prediscosphaera cretacea Zone), as they are lacking Eiffellithus turriseiffeli (Deflandre and Fert).
Prediscosphaera cretacea (Arkhangelsky) is missing in Sample 27-1, 25-26 cm, and the presence of the zone markers Parhabdolithus angustus (Stradner) and Lithastrinus floralis Stradner assign this sample to the early Albian {Parhabdolithus angustus Zone).
Core 28 is barren of calcareous nannofossils. Cores 29 to 32 generally contain abundant nannofossils which are very poorly preserved. As a result of strong dissolution, all index species are missing, and only solutionresistant species such as Watznaueria barnesae (Black), Manivitella pemmatoidea (Deflandre and Manivit), Parhabdolithus embergeri (Noel), and Lithraphidites carniolensis Deflandre are present. The absence of index species makes it impossible to determine an exact stratigraphic interval within the Lower Cretaceous. Probably this oldest stratigraphic interval of the Cretaceous at Site 464 is not older than Aptian, as Nannoconus colomi (de Lapparent), a very solution-resistant species which has its last occurrence at the top of the Barremian, is not present.
Site 465 (33°49.23N, 178°55.14E, depth 2161 m)
Two holes were drilled at Site 465, on southern Hess Rise (Fig. 1) . The total depth drilled in Hole 465 was 96 meters, and in Hole 465A 411.7 meters.
Predominantly abundant and moderately well-preserved nannofossils were found throughout the Upper Cretaceous section. Poorly preserved calcareous nannofossils were commonly recovered from the Lower Cretaceous. A sequence of 9 nannoplankton zones or zonal intervals has been recognized (Tables 4 and 5 Discoaster sp.
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Watznaueria sp. The first Cretaceous sediments with abundant and moderately to well-preserved calcareous nannoplankton were encountered at the depth of 62.20 meters, in Sample 465A-3, 120 cm, and the presence of Micula mura (Martini) indicates the late Maastrichtian. The range of this species determines the youngest zone {Micula mura Zone) of the Cretaceous. A success of Hole 465A was the recovery of an apparently continuous sedimentary sequence across the Cretaceous/Tertiary boundary, with a well-preserved assemblage of the Globigerina eugubina Zone (foraminifer) in the lowermost Paleocene. This stratigraphic interval was not identified in Hole 465.
The recovered Cretaceous sediments of Hole 465 (in Samples 9,CC to 11,CC) belong only to the Lithraphidites quadratus Zone, of middle to late Maastrichtian age. This zone is present also in Hole 465A, but only in Core 4. According to the correlation of both holes, this zone should be present also in Core 465A-5, and partly in Core 465A-6. However, between samples 4A,CC and 6A,CC, no samples are available (only chert).
The abundant Coccolith assemblages from the interval 465A-6,CC to 465A-11-5, 8-9 
INDEX SPECIES FOR SITE 464
(× first and + last occurences at this site ) Figure 5 . Ranges of index species at Site 464 and correlation of the zonation used with that according to van Hinte (1976) . Table 2. blages of abundant nannofossils which contain Tetralithus trifidus (Stradner). The total range of this index species defines the Tetralithus trifidus Zone. In 465 A-13,CC, there is a marked increase in etching and dissolution of the coccoliths.
Rucinolithus irregularis Parhabdolithus angustus Lithastrinus floral is Eiffellithus turriseiffeli Lithraphidites acutum
Core 465A-20 belongs to the late Campanian Tetralithus gothicus Zone, as it contains the zone marker together with Arkhangelskiella cymbiformis Vekshina, Tetralithus aculeus (Stradner), and Broinsonia parca (Stradner), and abundant other nannoplankton species.
Lower to middle Campanian sediments were encountered from Samples 465A-21-3, 135-136 cm to 465A-21-4, 43-44 cm; they contain Broinsonia parca (Stradner), Arkhangelskiella cymbiformis Vekshina, and Parhabdolithus regularis (Gorka), and indicate the Broinsonia parca Zone, as species of the genus Tetralithus are absent.
The abundant assemblages in Samples 465A-21,CC to 465A-23,CC are characterized by the lack of certain index species, such as Broinsonia parca (Stradner) and Marthasterites furcatus (Deflandre). The upper limit of this zonal interval is determined by the first occurrence of Broinsonia parca (Stradner) and Parhabdolithus regularis (Gorka), and the lower limit by the first occurrence of Effellithus eximius (Stover), Micula staurophora (Gardet), and Lithastrinus grilli Stradner, which has a known range from Coniacian to Santonian. It indicates that the age of the lower limit is not older than Coniacian.
The stratigraphic determination of Cores 465A-24 and 465A-25 is impossible, because only cherts and no fossiliferous sediments were recovered.
The top of the olive-gray laminated limestone (Samples 465A-26-1, 14-15 cm to 465A-27,CC) contains abundant assemblages of coccoliths with the zone markers Lithraphidites alatus Thierstein and Lithraphidites acutum Verbeek and Manivit, which assign this interval to the Lithraphidites alatus Zone (uppermost Albian to Cenomanian).
The oldest stratigraphic interval of Hole 465A is characterized by nannofossil assemblages, which are meagre and generally poorly preserved. These Coccolith assemblages contain the zone marker Eiffelithus turriseiffeli (Deflandre and Fert), but they lack Lithraphidites acutum Verbeek and Manivit and Lithraphidites alatus Thierstein (both index species of the Lithraphidites alatus Zone), and thus assign this interval to the Eiffellithus turriseiffeli Zone, of late Albian age.
Site 466 (34°11.46'N, 179°15.34'E, depth 2665 m) Site 466 was drilled on southern Hess Rise, about 50 km northeast of Site 465 (Fig. 1) . The total depth drilled in this hole was 312 meters. The Cretaceous sediments are represented by two lithologic units. The younger one, Upper Cretaceous cherty nannofossil ooze, includes the Tetralithus trifidus Zone, the Tetralithus gothicus Zone, the Broinsonia parca Zone, and an unzoned interval of middle Turonian to Santonian age. The older unit, with nannofossil chalk and limestone, and with pyritic clay, is late Albian to early Cenomanian in age (Eiffellithus turriseiffeli Zone). Zonation for Site 466 is shown in Figure 7 . Distribution and abundance of species are shown in Table 6 .
The abundant and moderately preserved nannofossils, including Tetralithus gothicus Deflandre, are found in Core 11 (45) (46) CC) . The total range of this species defines the Tetralithus trifidus Zone, of late Campanian to early Maastrichtian age.
In Samples 12-1, 35-36 cm to 15,CC, predominantly common and moderately preserved late Campanian Table 2. P. CEPEK Table 2 .
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